Under the hypothesis that −5 is an elliptic curves 2 = 3 − 5 with prime , the rank of −5 will be enumerated in accordance with the form of prime .
Introduction
Accumulating generalized result of rank in elliptic curve of the form ± : 2 = 3 ± ( is an odd prime and is prime) is meaningful. The range of rank in ± is not beyond 4. According to each value of the rank is determined. Compared with other forms like Mordell curve 2 = 3 + or 2 = ( ± )( ± ) it can be relatively easily manipulated. Hence, the ranks in curves ± are managed widely. In [4] , the authors researched the rank of 2 = 3 +
. In [5] , the author calculated that the rank of curve 2 = 3 − 2 where is a prime of the form = 8 + 6 4 4 + 4 8 with integers and and ( , )=1 and ≡ 11( 16) is 1. In this article, we will consider the rank of elliptic curve of new form 2 = 3 − 5 with prime . Prior to research the rank, it is necessary to treat some notations in [10] which are needed to consider the rank of elliptic curve. Denote as an elliptic curve 2 = 3 + 2 + and Γ as the set of rational points on . Then, Γ is a finitely generated abelian group owing to ′ 
In the next step, we ought to notice the curve 2 = ( 2 − 2 + 2 − 4 ). Take Γ ̅ as the set of rational points on ̅ . Suppose that ̅ is a homomorphism :
where
holds with infinity point and ≠ 0. Assume that 2 = 1 4 − 2 2 2 + 2 4 is relating equation for Γ ̅ that satisfies 1 and 2 satisfy that 1 2 = 2 − 4 with 1 ≢ 1, 2 − 4 ( ×2 ). Let ( , , ) be an integral solution of above relating equation then, there comes ≠ 0 and ≠ 0 and ( , )=( , )=( , ) =( 1 , ) = ( 2 , ) =1 and ≠ 0, ≠ 0.
with rank of .
In −
In this section, we will research the rank of elliptic curve −5 : 2 = 3 − 5 by the method in [10] . In the proof of following theorem, we will omit to manage about solvability of equation 1) for Γ and 1) for Γ ̅ . It is possible to refer in [5] for about this. There is no solution in equation 2) since using 16 in cutting down on this produces that 0, 1, 4, 9 ≡ 2 ≡ 15 4 + 15 4 ≡ 14, 15 ( 16) and two sides don't match in this relation, hence there comes a contradiction.
Reducing equations 
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If is used in cutting down on relating equation 2) then, we confront to 2) 2 ≡ 2 ) satisfies the solution of 5). In the next step, assume that relating equation 4) has a solution then, we obtain that 5 • 10 ≡ 2 ∈ ̅(Γ ̅ )( ×2 ) but as we examined already in above, equation 2) 2 = 2 4 + 10(16 + 3) 4 cannot take a solution, thus there is emerged a contradiction. Therefore, no solution exists in 4).
Resultantly, it follows that # ̅(Γ ̅ ) = 4. Thereby, the conclusion ( −5(2 4 +8 2 2 +3 4 ) ( )) = 1 is derived due to
(2). Because of the result (1) in the above, it is enough that we only check the solvability of equation 4 .
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There is no solution in equation 2) since using the prime in cutting down on equation 2) then, there produced 2 ≡ 2 4 ( ) but we also encounter to ( 2 4 ) = −1. These two things cannot exist simultaneously, thus we arrive at a contradiction. After reducing relating equation 3) by 8 then, we take that 1 ≡ 2 ≡ 4 4 + 7 ≡ 7, 3 ( 8) . Two sides and do not match in this congruence, hence there cannot appear the solution in equation 3).
Using 16 in cutting down on equation 6) then, we obtain the congruence 1, 9 ≡ 2 ≡ 4 4 + 11 ≡ 15, 11( 16). Here, both sides are unmatched and so there cannot exist a solution in 6).
Equation 5 4 . Thus, a contradiction is given and hence equation 4) has no solution.
In conclusion, it follows that # ̅(Γ ̅ ) = 4. On this account, it implies that 2 = is an elliptic curve with ≥ 1 is an integer, the authors dealt with the problem of finding three integral points 1 and 2 and 3 whose -coordinates = ( ) form an arithmetic progression with 1 < 2 < 3 . If ≥ 1 is a squarefree integer and Γ ⊂ ( ) is a subgroup of rank 1 then, Γ contains no non-trivial integral arithmetic progressions([1]). There are no arithmetic progressions ( 1 , 2 , 3 ) on when one of the points is equal to the torsion point 2 = (0, 0) and the other two points are non-torsion([1]). Remark 2.3. In structure ( ) ≅ ( ) ⊕ , torsion part is one component of ( ). In previous theorem, we only considered the rank of elliptic curve but it is needed to notice the torsion points. In [3] , Dujella showed that the torsion points in ′ : 2 = 3 + (9 2 − 1) 2 + 24 2 ( 2 − 1) + 16 2 ( 2 − 1) 2 are isomorphic to Z/2Z⊕Z/2Z. In [7] , Lemmermeyer suggested that torsion points of elliptic curve 2 = 3 + 1 is ( ) ≃Z/6Z. In [9] , Robledo presented the followings:
